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least one molecule of a Ckbl protein (or fragment or variant thereof). Ckbl protein is also 
referred to herein as "therapeutic protein". As used herein, "albumin fusion protein" refers 
to a protein formed by the fusion of at least one molecule of albumin (or a fragment or 
variant thereof) to at least one molecule of a Ckbl protein (or fragment or variant thereof). 
A fusion protein (e.g. albumin fusion protein) of the invention comprises at least a 
fragment or variant of a Ckbl protein and at least a fragment or variant of a heterologous 
protein (e.g. human serum albumin), which are associated with one another, preferably by 
genetic fusion (i.e., the fusion protein (e.g. albumin fusion protein) is generated by 
translation of a nucleic acid in which a polynucleotide encoding all or a portion of a Ckbl 
protein is joined in-frame with a polynucleotide encoding all or a portion of the 
heterologous protein (e.g. albumin)) or chemical conjugation to one another. The Ckbl 
protein and heterologous (e.g. albumin) protein, once part of the fusion protein, may be 
referred to as a "portion", "region" or "moiety" of the fusion protein (e.g. albumin fusion 
protein) (e.g., "Ckbl protein portion"; "heterologous protein portion"; "albumin protein 
portion")). 

[0055]A fusion protein of the invention comprises, or alternatively consists of, one or 
more heterologous polypeptides, such as 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or more 
heterologous polypeptides. The heterologous protein may be of any length, from 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, etc., amino acids to 100, 500, 1000, etc., amino acids in 
length. The heterologous proteins may be fused or conjugated anywhere such as at the N- 
terminus or the C-terminus of Ckbl, and may be of any length. In some preferred 
embodiments, the heterologous polypeptide is albumin, preferably fused at the C- 
terminus. In some preferred embodiments, the heterologous polypeptide is a translocation 
signal, such as a secretion signal, preferably fused at the N-terminus. The translocation 
signal may be mammalian, vertebrate, eukaryotic, prokaryotic, yeast, bacterial, human, 
mouse, chicken, E. coli, etc. Preferably, the translocation signal is yeast. In some 
preferred embodiments, the Ckbl polypeptide comprises, or alternatively consists of, an 
N-terminal yeast secretion signal and a C-terminal albumin. 

[0056]Human serum albumin (HSA, or HSA ), a protein of 585 amino acids in its mature 
form (as shown in Figure 14 or in SEQ ID NO:5), is responsible for a significant 
proportion of the osmotic pressure of serum and also functions as a carrier of endogenous 
and exogenous ligands. At present, HSA for clinical use is produced by extraction from 
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human blood. The production of recombinant HSA (r HSA ) in microorganisms has been 
disclosed in EP 330 451 and EP 361 991. 

[0057]The role of albumin as a carrier molecule and its inert nature are desirable 
properties for use as a carrier and transporter of polypeptides in vivo. Fusion of albumin to 
the Ckbl protein may be achieved by genetic manipulation, such that the DNA coding for 
HSA, or a fragment thereof, is joined to the DNA coding for the Ckbl protein. A suitable 
host is then transformed or transfected with the fused nucleotide sequences, so arranged on 
a suitable plasmid as to express a fusion polypeptide. The expression may be effected in 
vitro, for example, prokaryotic or eukaryotic cells, or in vivo e.g. from a transgenic 
organism, 

[0058]In one embodiment, the invention provides a fusion protein (e.g. albumin fusion 
protein) comprising, or alternatively consisting of, a Ckbl protein (e.g., Ckfi-1) and a 
serum albumin protein. In other embodiments, the invention provides a fusion protein 
(e.g. albumin fusion protein) comprising, or alternatively consisting of, a biologically 
active and/or therapeutically active fragment of a Ckbl protein and a serum albumin 
protein. In other embodiments, the invention provides a fusion protein (e.g. albumin fusion 
protein) comprising, or alternatively consisting of, a biologically active and/or 
therapeutically active variant of a Ckbl protein and a serum albumin protein. In preferred 
embodiments, the serum albumin protein component of the fusion protein (e.g. albumin 
fusion protein) is the mature portion of serum albumin. 

[0059]In further embodiments, the invention provides a fusion protein (e.g. albumin fusion 
protein) comprising, or alternatively consisting of, a Ckbl protein, and a biologically 
active and/or therapeutically active fragment of serum albumin. In further embodiments, 
the invention provides a fusion protein (e.g. albumin fusion protein) comprising, or 
alternatively consisting of, a Ckbl protein and a biologically active and/or therapeutically 
active variant of serum albumin. In preferred embodiments, the Ckbl protein portion of 
the fusion protein (e.g. albumin fusion protein) is the mature portion of the Ckbl protein. 
In a further preferred embodiment, the Ckbl protein portion of the fusion protein (e.g. 
albumin fusion protein) is a soluble domain of the Ckbl protein. In an alternative 
embodiment, the Ckbl protein portion of the fusion protein (e.g. albumin fusion protein) is 
the active form of the Therapeutic protien. ' 

[0060]In a further preferred embodiment, an albumin fusion protein of the invention is 
processed by a host cell and secreted into the surrounding culture medium, and then 
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Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val 
565 570 575 

get gca agt caa get gee tta ggc ttataacatc tacatttaaa agcatctcag ■ 1782 
Ala Ala Ser Gin Ala Ala Leu Gly 
580 

<210> 5 

<211> 584 

<212> PRT 

<213> Homo Sapiens 

<400> 5 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu 
15 10 15 

Glu Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin 
20 25 30 

Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu 
35 40 45 

Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys 
50 55 60 

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu 
65 70 75 80 

Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro 
85 90 95 

Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu 
100 105 110 

Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe His 
115 120 125 

Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala Arg 
130 135 140 

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg 
145 150 155 160 

Tyr Lys Ala Ala Phe Thr Glu Cys. Cys Gin Ala Ala Asp Lys Ala Ala 
165 170 175 

Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser 
180 185 190 

Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly Glu 
195 200 205 

Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro 
210 " 215 220 
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Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys 
225 230 235 240 



Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp 
245 250 255 



Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He Ser 
260 265 270 



Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His 
275 280 285 



Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser 
290 295 300 



Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala 

305 310 315 320 

Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg 

325 330 335 



Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr 
340 345 350 



Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu 
355 360 365 

Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu Pro 
370 375 380 



Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
385 390 395 400 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro 
405 410 415 

Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly Lys 

420 425 430 



Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys 
435 440 445 



Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His 
450 455 460 



"Glu Lys "Thr" Pro Val Ser Asp Arg Val Thr Lys "Cys Cys Thr Glu Ser 
465 470 475 480 



Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr 
485 490 495 
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Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp 
500 505 510 

lie Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys Gin Thr Ala 

515 520 525 

Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
530 535 540 



Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys Lys 
545 550 555 560 



Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly- Lys Lys Leu Val 
565 570 575 



Ala Ala Ser Gin Ala Ala Leu Gly Leu 
580 585 



<210> 6 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Linker peptide that may be used to join VH 
and VL domains in an scFv. 

<400> 6 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
1 5 ~ 10 15 



<210> 7<211> 609<212> PRT<213> Homo Sapiens<400> 7 

Met Lys Trp Val Thr Phe He Ser Leu Leu Phe Leu Phe Ser Ser Ala 
15 10 15 

Tyr Ser Arg Gly Val' Phe Arg Arg Asp Ala His Lys Ser Glu Val Ala 
20 - 25 30 



His Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu 
35 " 40 45 



lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val 
50 55 60 



Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val. Ala Asp 
65 70 75 80 



GluSer Ala- Glu" Asn Cys Asp Lys Ser Leu His Thr -Leu-Phe- Gly Asp 
85 90 95 



Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala 
100 105 110 
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